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REMARKS 



Present Status of the Annlicariftn 

Claims 1-11 are still pending in the present invention. Claim 4 is amended as indicated 
in the first paragraph of the OFFICE ACTION, claims 1 and U are amended and new claim 
12 is added. It is believed that no new matter is introduced from the amendments. 
Applicant respectfully traverses the rejections set forth in the Office Action for at least the 
reasons below. Applicant respectfiJly disagrees with the rejections and reconsidenition of 
this application is respectfully requested. 

Discusjiion for rciec tlon to ehiims under 35 U, S, C. lQ2fh) 

Claim J J is rejecied under 35 U .S. C. 102(b) m being anticipated by Chen et ah (US 
patent no. 6 J5 1,364, ''Chen'' hereinafter). 

In response tliercto, Applicants respectfidly traverses the rejections based on the 
following arguments and thus withdrawal of rejections addressed to claim 11 is respectfully 
requested. 

For a proper rejection of a claim under 35 U,S.C. Section 102(b). the cited reference 
must disclose all features of the claim. 

Independent claim 1 1, as amended, states: 

An electrostatic discbarge (BSD) protection circuit coupled to a pad of an 
integrated circuit, the integrated circuit having a system voltage and a ground 
voltage, the ESD protection circuit comprising: 

a P-type transistor, a first S/D terminal and a gate terminal of the P-type 
transistor coupled to the system voltage, a second S/D terminal of the P-type 
transistor coupled to the pad; 

a first N-type transistor, a iirat S/D terminal of the first N^tvno 
transistor directlv co upled to the system vnltap rf. a gate terminal of the fust 
N-type transistor coupled to the ground voltage, a second S/D termmal of the first 
N-type transistor coupled to the pad; and 

a second N-type transistor, a first S/D terminal of the second N-type 
transistor coupled to the pad, a gate terminal and a second S/D termmal of the 
second N-type transistor coupled to the ground voltage. 

Independent claim 1 1 is allowable for at least the reason that Chen does not disclose, 
teach, or suggest the features that are highlighted in claim 11 above. More specifically. Chen 
does not disclose, teach, or suggest the feature of "a first S/D tenninal of the finst N-type 
transistor directly coupled to the system voltage" in the ESD protection circuit of claim 11 of 
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present invention. 

In the office Action, the NMOS transistor 40 in Fig,2 of Chen is asserted be the "first 
N-type transistor" and the NMOS transistor 38 in Fig. 2 of Chen is asserted to the '^second 
N-type transistor" Applicant does not agree with such assertions because that tiie BSD 
circuit 30 in Fig.2 of Chen is not equivalent and different from the subject matter of claun 11 
in the present invention. The NMOS transistor 40 in Fig.2 of Chen is coupled to the system 
voltage VDD through a resistor 46, not directly coupled to the system voltage VDI). By 
such arrangement, the NMOS transistor 40 in Fig.2 of Chen, is used as a coupling circxiit. not 
for the ESD bypass ckcuit. The NMOS ti ansistors 40 and 42 in Fig. 2 of Chen are used as 
the coupling circuit to trigger the NMOS transistor 38 to be an ESD bypass path in the 
negative stress condition. See Col 4, Lines 16^43 of the Chen. 

However, the first S/D terminal of the first N-type transistor is directly coupled to the 
system voltage, which is used as an ESD bypass patla for the ESD protection circuit. The 
NMOS transistor 40 in Fig.2 of Chen is not equivalent and different from the first N-type 
transistor of the invention. 

Thus, Chen does not anticipate claim 11, and the rejection should be withdrawn. 
If independent claim 11 is allowable over the prior art of record, then its dependent claim 
12 is allowable as a matter of law» because these dependent claims contain all features of their 
respective independent claim U.Inre Fino, 837 F.2d 1071 (Fed. Cir. 1988). 

Additionally and notwithstandmg the foregoing reasons for the allowability of claim 11, 
tlie dependent claim 12 recite fluther features that are patentably distinct from the prior art of 
record. The claim 12 recites that the ESD protection circuit further comprises a diode, a 
cathode of the diode coupled to a common conductive line, an anode of the diode coupled to 
the system voltage. By coupling to the common conductive line through a diode, the 
electrostatic discharge (ESD) protection circuit is adapted to serve ESD protection of a 
single-power system or a multi-power system, which is not disclosed, taught, or suggested in 
the references of record. Hence, there are other reasons why the dependent claim 12 is 
allowable. 

Discussion for rejection to claims 1-6 under 35 U, S, C. lQ3(a) 

Claims 1-2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen in view 
ofOh'taka (U.S. Patent No. 4.858,055, "Okiiaka" hereinafter). 

In response thereto. Applicants respectfully traverses the rejections based on the 
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following arguments and thus wMidrawal of rejections addressed to claims 1^2 is respectfully 
requested. 

It is weU established at law that, for a pi^per rejection of a claim under 35 U.S^C. §103 
as being obvious based upon a combination of references, the cited combination of references 
must disclose, teach, or suggest, either implicitly or explicitly, all elements/featmes/steps of 
the claim at issue. See, e,g.. In Re Dow Chemical, 5 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1988), 
and In re Keller, 208 U.S j>,Q.2d 871, 881 (C.CRA. 1981). 

Independent claim 1 , as amended, recites the following: 

1 . An electrostatic discharge (BSD) protection circuit coupled to a first pad 
of an integrated circuit, the integrated circvrit havmg a plurality of system voltage 
sets, the system voltages including a first system voltage and a first ground 
voltage, the ESD protection circuit comprising: 

a first common conductive line; 

a first diode, a cathode of th e first diode coupled to the first comm^ m 
conductive line, an anod e of the first diode coupled to the first srvstem vnltn^f>r ^ 

a first P-type transistor, a first S/D tenninal and a gate terminal of the'finst 
P-type transistor coupled to the first system voltage, a second S/D terminal of tlie 
first P-type transistor coupled to the first pad; and 

a first N-tvpe transisttor. a first S/D terminal of the first N-tvpe transistor 
directly coupled to the first commo n conductive line, a ^ate terminal of the first 
N'type transistor coupled to the first f;r ound volta&e. a second S/D terminal of the 
first N'tvpe transistor coupled to the first oad . 

Dependent claim 2 recites the following; 

. . .further comprising a second N-type transistor, a first S/D tenninal of tlie 
second N-type transistor coupled to the first pad, a gate terminal and a second S/D 
terminal of the second N-type transistor coupled to the first ground voltage. 

Chen 

As explained above, the first S/D terminal of the first N-type tmnsistor is directly 
coupled to the first common conductive Ime, which is used as an ESD bypass path for the 
ESD protection circuit in the present invention. However, the NMOS transistor 40 in Pig.2 
of Chen, upon wiiich the OflBce Action relied, is not equivalent and different from the first 
N-type transistor of the invention. The NMOS transistors 40 and 42 in Fig, 2 of Chen is 
used as the coupling c nrcuit to trigger the NMOS transistor 38 to be an ESD bypass path in the 
negative stress condition. See Col 4, Lines 16-43 of the Chen,, not as the ESD bypass piith as 
claimed. 
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In addition, as admitted in the Office Action, Chen does not teach connecting a diode in 
series with the PFET. The Office Action refernsd extensively to the passages (Figure 2) of 
Okitaka relating to the "a first diode, a cathode nf th e fu-st dinde coupled to tht. fir^t r -^n^^r^r^ 
coqdHCtiye line, an anode of the first diori^ c oupled to thp first avstem voltap ^" as claimed. 
More particularly, the Office Action referred to the passages that, in Pigmc 2 of Okitaka, the 
diode (3) in series with a PFET (12) and power, where the cathode is coupled to the power 
and the anode is coupled to the PFET, and asserted that it would have been obvious to one of 
oidinary skiU in the art at the time the invention was made to combine the teachings of Chen 
with Okitaka by placing a diode in series with the first PFET for the puipose of preventing 
cuirent flow through the PFET (44) to the intenial citcuitry when a surge voltage is not 
present. 

Okitaka 

First of all, please refer to Okitalca, "a control circuit 20 for controlling an on-off 
operation of the P-chamiel MOS transistor 12 in response to the voltafio applied to the first 
power supply terminal 8" (See col.3, II 46-49). As also stated in Col. 5, Lines 26-31 and 
Lines 35-40, 

"an input voltage can be clamped to the level of "(Vcc +Vf +Vth)" by the input 
clamping diode 3 even if an overvoltage higher than the supply potential Vcc is 
applied to the signal input terminal 1 when the operation supply potential Vcc 
is applied to the first power supply tenninal 8." 

"an input voltage is clamped to the level of " (a ground potential- Vf)" by die 
input clamping diode 4 in case that a voltage lower than a ground potential is 
applied to the signal input terminal 1 when the supply potential Vcc is applied 
to the first power supply tenninal 8." 

In the "Input Protecthig Device" of the Okitaka. only the diode (3) is used, in tiie case 
that the P-channel MOS transistor 12 is turned on, for protection if an overvoltage higher than 
the supply potential Vcc is applied to the signal input terminal 1 when the operation supply 
potential Vcc is applied to the first power supply tenninal 8. Only die diode (4) is used for 
protection if a voltage lower than a ground potential is applied to the signal ir^ut terminal 1 
when the supply potential Vcc is applied to the first power supply terminal 8. 

However, in the present invention, if a positive BSD pulse is charged to the pad 350a, the 
P-type transistor 330a. the diode 370 and the N-type transistor 340b for multi-power 
protection are used for BSD protectioa If a negative BSD pulse is charged to the pad 350a. 
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the N-type transistor 340a and the N-type transistor 340b for multi-power protection are used 
for ESD protection. 

The combination of Chen in view of Qkitaka falls to establish n prinm fade case nf 
obvionsneas 

Independent claun 1 is allowable for at least the reason that die combination of Chen in 
view of Okitaka at least does not disclose, teach, or suggest the features that "a first diode, a 
first P-type transistor and a first N-type transistor" as claimed in claim 1, and fordier «a 
second N-type transistor" as claimed in claim 2, 

Chen or Okitalca, alone or combined, does not disclose, teach, or suggest, either 
implicitly or explicitly, all elements/features/steps of the claim at issue. For example, Chen 
or Okitaka, alone or combined, does not disclose, teach, or suggest, either unplicitly or 
explicitly, that 'ilie first S/D terminal of the first N-type transistor is directly coupled to the 
first common conductive line'\ which is used as an ESD bypass path for the ESD protection 
circuit in the present invention. 

In addition, Chen or Okitaka, alone or combined, does not disclose, teach, or suggest, 
either implicitly or explicitly, that "a first diode, a cathode of the first diode coupled to the 
first common conductive line, an anode of the first diode coupled to the first system voltage", 
as claimed. The Office Action refers extensively to the diode (3) in series with a PFET (12) 
relating to the diode as clamaed. However, it is respectfully submitted that the Examiner's 

» 

interpretation of the cited reference is somewhat overreaching. As stated above, the diode (3) 
in Okitaka is used, in the case that the P-channel MOS transistor 12 is mmed on, for 
protection if an overvoltage higher than the supply potential Vcc is applied to the signal input 
tenninaJ 1 when the operation supply potential Vcc is applied to the first power supply 
terminal 8. Okitaka does not disclose the diode, v^diich the cathode of the diode coupled to 
first common conductive line, an anode of the diode coupled to the first system voltage, as 
claimed in claim 1, for the multi-power ESD protection in the present invention. 

Thus, a prima facie case of obviousness is not well established. The combination of 
Chen in view of Okitaka, and further in view of Miller, does not render claims 1 imd 2 
obvious, and the rejection should be withdrawn* 

Because independent claim 1 is allowable over tlie prior art of record, its dependent 
claims 3-6 are allowable as a matter of law, for at least the reason that these dependent claims 
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contain all features/elements/steps of their respective independent claim 1 . Additionally and 
notwithstanding the foregoing reasons for the allowabiUly of claim 1. these dependent claims 
recite further features/steps and/or combinations of features that are patentably distinct from 
the prior art of record. Hence, there are other reasons why these dependent claims arc 
allowable. For example, dependent claim 4 recites the ESD protection circuit is coiipled to a 
Sficopd pad of the integrated circuit. The ESD protection circuit ftuther comprises a fourth 
diode, a second P-type transistor, and a third N-type transistor. The electrostatic discharge 
(ESD) protection circuit adapted to serve ESD protection of mnlti-nftwer svstcin and 
jnput/QMtput pins and to discharge the ESD pulse for protecting internal circuits. 

Discussion for rejec tion to claims under 35 U. S. C. 103^a1 

Claims 7-8 is rejected under 35 U.S.C. 103(aJ as being unpatentable over Chen in view 
ofOkitaka. andfitrther in view of Miller (U.S. Patent No. 6.327. J 26. "Miller" hereinq/ter).. 

In response thereto. Applicants respectfully traverses the rejections based on the 
following aiBuments and thus withdrawal of rejections addressed to claims 7-8 is i-espectfUlly 
requested. 

Indepradent claim 7, as amended, recites the following: 

An electrostatic discharge (ESD) protection circuit coupled to a first pad of 
an integrated circuit, the integrated circuit having a plitrality of system voltage 
sets, the system voltages including a first ground voltage, the ESD protection 
circuit comprising: 

a first common conductive line; 

a first diode, a cat hode of the first diode coupled la the first ground vollaf^a, 
an anode of the first di ode coupled to the first common conductive Una : and 

a first N-tvpe tran sistor, a first S/D terminal of the first N-tvpe transistor 
coupled to the first pad, a sate terminal and a .nibstraie terminal of the firs t 
N=tVDe transistor coupled to the fir.it around voltage, a second S/D terminal of 
the first N-tvoe trans istor coupled to the first common conductive line. 

As the same reasons set forth above. Chen or Okitaka, alone or combined, does not 

■ * 

disclose, teach, or suggest, either impUcitly or explicitly, that '' a first N-tvpe transistor, n fir.^t 
S/D termimt of the first N-tvpe transhtor c oupled to the first pad a &ate terminal and a 
substrate terminal of the first N^type transistor coupled to th& first around vnltacf P.^ n j:f^rn^d 
S/D terminal of the first N-tv pe transistor coupled to the first commo?i conductive line '" *^a 
first diode, a cathode of the first diode coupl ed to the first eround voltage, an anode of the 
first diode coupled to the first c ommon conductive line-. 
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In addition, referring to item 10, on page 5 of the Office Action, it is asserted that, in 
Chen, the other S/D terminal of the PFET (44) is connected to a &st voltage, and the second 
S/D temiinal of the NFET (40) is connected to a second voltage. However, both of these 
two S/D terminals, as shown in FIG 2, are connected to the same voltage VDD. 

Thus, a prima fecie case of obviousness is not well established. The combination of 
Chen in view of Okitaka, and fuilher in view of Miller, does not render claims 7 and 8 
obvious, and tlie rejection should be withdrawn. 

Because independent claim 7-8 is allowable over the prior art of record, its dependent 
claims 9-10 are allowable as a matter of law, for at least the reason that these dependent 
claims contain all features/elements/steps of their respective independent claim 7. 
Additionally and notwithstanding the foregoing reasons for the allowability of claim 7, these 
dependent claims recite flirther features/steps and/or combinations of features that are 
patentably distinct from the prior art of record. Hence, there are other reasons why these 
dependent claims are allowable. For example, dependent claim 9 recites the ESD protection 
circuit is coupled to a second pad of the integrated circuit, the plurality of system voltage sets 
further comprises a second ground voltage, and the ESD protection circuit further comprises a 
third diode, a cathode of the third diode coupled to the second ground voltage, an anode of the 
third diode coupled to the first common conductive h'ne; and a third N-type transistor, a first 
S>D terminal of the third N-type transistor coupled to the second pad, a gate terminal and a 
substrate terminal of the third N-type transistor coupled to the second ground voltage, a 
second S/D terminal of the third N-type transistor coi^^led to the first common conductive line. 
The electrostatic discharge (ESD) protection circuit adapted to serve ESD protection of 
multi-pow er system and input/oiitpat nins and to dischatge the ESD pulse for protecting 
internal circuits. 
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CONCLUSION 



For at least tlie foregoing reasons^ it is believed that all the pending claims 1-12 of the 
present application patently define over the prior art and are in proper condition for allowance. 
If the Examiner believes that a telephone conference would expedite the examination of the 
above-identified patent application, the Examiner is invited to call tlie undersigned. 



Jianq Chyun Intellectual Property OfiUce 

T*** Floor- 1, No. 100 

Roosevelt Road« Section 2 

Taipei, 100 

Taiwan 

Tbl: 011-886-2-2369-2800 
Fax: 011-886-2-2369-7233 
Email:belinda@jcipgroupxom.tw 
usa@jcipgroup.cora.tw 



Respectfully submitted, 



Date : 





Registration No.: 46,863 
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